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Electronic health records are increasingly being used to facilitate referral communication in the outpatient setting.
However, despite support by technology, referral communication between primary care providers and specialists is
often unsatisfactory and is unable to eliminate care delays. This may be in part due to lack of attention to how
information and communication technology fits within the social environment of health care. Making electronic
referral communication effective requires a multifaceted “socio-technical” approach. Using an 8-dimensional
socio-technical model for health information technology as a framework, we describe ten recommendations that
represent good clinical practices to design, develop, implement, improve, and monitor electronic referral
communication in the outpatient setting. These recommendations were developed on the basis of our previous
work, current literature, sound clinical practice, and a systems-based approach to understanding and implementing
health information technology solutions. Recommendations are relevant to system designers, practicing clinicians,
and other stakeholders considering use of electronic health records to support referral communication.Introduction
Outpatient referrals, defined as processes that include
a transfer of responsibility for some aspect of patient’s
care from a referring provider to a secondary service
or provider, [1] are an important but challenging as-
pect of primary care practice. Successful coordination
of referrals hinges upon effective and timely communi-
cation to facilitate information sharing and transfer of
patient care responsibilities between outpatient provi-
ders [2-10]. However, referral communication related
to both provider-provider and provider-patient interac-
tions [3,11-14] is prone to breakdown [2,14-22]. The
growing use of referral care [23] suggests the need for
improving reliability and efficiency of the referral
process to create a greater impact on health care
quality.
In accordance with the 2009 Health Information Tech-
nology for Economic and Clinical Health Act (HITECH)
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reproduction in any medium, provided the orelectronic health records (EHRs), healthcare institutions
are increasingly adopting technology to support patient
care. By 2015, hospitals are expected to demonstrate,
among other things, the capability to exchange key clin-
ical information among providers of care and other
patient-authorized entities electronically [24]. This in-
creasing adoption of health information technology
holds promise for improving referral communication in
health care [25-28]. However, early adopters of these
technologies, mostly large integrated systems, have
encountered novel communication challenges and unin-
tended consequences that are important to understand
in order to reduce future care delays [18,29-35].
Many referrals between primary care providers (PCPs)
and specialists do not take place within the same prac-
tice or institution; and in general, providers don’t have
access to the same EHR. However, efforts to address
communication challenges using EHRs will be essential
given the emphasis on coordination of care and ex-
change of relevant clinical information by the Patient
Protection and Affordable Care Act of 2010 [36]. Recent
reform initiatives call for healthcare institutions to be-
come Accountable Care Organizations (ACOs) [37] and
demonstrate the use of evidence-based medicine and the
application of evolving technologies to support a strong
foundation for coordinated primary care. They alsol Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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ment based on measurement of clinical quality and out-
comes [38]. EHR-based referrals thus would be an
essential component of patient care through ACOs. Even
when supported by technology, referral communication
between PCPs and specialists is often unsatisfactory [39].
This might be partially due to lack of attention on how
communication technology fits with the social environ-
ment in which it is implemented [40,41]. Addressing
these key challenges in making electronic referral com-
munication effective [11,12,42] requires a multifaceted
“socio-technical” approach [43].
Although efforts have been made to improve and
standardize overall EHR usability, [44,45] there are
presently no standards that specifically address the de-
sign or use of electronic systems in outpatient referral
communication, and best practices in this area are lim-
ited [6,19,39,46-48]. In fact, no available turn-key EHR
system can fully support the complexities of most refer-
ral processes. Furthermore, referral processes are highly
variable across health care settings, and EHRs that sup-
port referrals are often heavily customized to reflect
unique organizational requirements [19,49,50]. Although
complete standardization of referral practices is neither
possible nor desirable, several aspects of referral commu-
nication are amenable to strategies to reduce the risk of
unintended consequences and delays in patient care.
This article describes ten recommendations that repre-
sent potential best practices to design, develop, imple-
ment, improve, and monitor electronic outpatient referral
communication. Recommendations are grounded in a
socio-technical model for health information technology
[43]. This model uses 8 interrelated dimensions to identifyTable 1 Recommendations Summary and their relation to Soc
Recommendation
1 Include real-time clinician-to-clinician communication
features as part of the referral system.
2 Design and use electronic standardized referral templates
that include both structured and free-text fields.
3 Enforce electronic capture of the reason for the referral.
4 Bring PCPs and specialists together to collaboratively develo
referral guidelines for inclusion into the electronic referral sy
5 Integrate patient communication into the electronic referra
6 Use automation to pre-populate electronic referral requests
with patient-specific data
7 Include the capability of electronic consultations (informatio
8 Close the communication loop by providing referral status
and feedback capabilities and integrating these tools into p
9 Standardize and maintain up-to-date institutional policies a
procedures for electronic referrals.
10 Monitor electronic referral communication performance.
*Although recommendation may be associated with more than one dimension of t
recommendation most directly relates to.challenges related to developing, implementing, and using
information technology within health care (hardware &
software, clinical content, human-computer interface,
people, workflow & communication, organizational fea-
tures, external rules and regulations, and measurement &
monitoring). The recommendations are also based on
current literature, sound clinical practice, our previous
work, and a systems-based approach to understanding
and implementing health information technology solu-
tions. We also categorized recommendations according to
the dimensions of the socio-technical model with which
they are most closely related (Table 1). Some recommen-
dations have an established evidence-base and others are
based on our experiences or perspectives, but most are
not widely adopted by institutions and/or current EHRs.
Thus, we believe these recommendations are relevant to
all system designers, practicing clinicians, and other stake-
holders considering the use of EHRs to support referral
communication.
Recommendation #1: Include real-time clinician-
to-clinician communication features as part of the
referral system
Providers often prefer traditional face-to-face or syn-
chronous communication, such as telephone conversa-
tions. While excessive reliance on the EHR and other
health information technology may diminish the use of
real-time communication, certain critical situations re-
quire the interactivity afforded by direct conversation.
In fact, some estimates propose that up to 60% of pro-
viders’ time in clinic is devoted to synchronous conver-
sation [51]. In some cases, such as when a referral is
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he socio-technical mode, this table identifies the dimension each
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want to speak directly to referring providers if there is
any doubt about a referral’s appropriateness or urgency,
even when PCPs and specialists share access to the
patient’s record. EHRs can facilitate real-time phone
conversations or internet-based audio-, video-, or text-
based conferencing interactions by providing easily ac-
cessible and updated contact information for specialists
and PCPs (or their clinics) on the referral interface
[54-57]. This flexibility should be specified in any pol-
icies and procedures governing outpatient referrals [58].Recommendation #2: Design and use
standardized electronic referral templates that
include both structured and free-text fields
The content, form, and style of referral letters influences
the referral process [5,16,59-61]. Several studies have
shown increased provider satisfaction and more consist-
ent and timely feedback from specialists when referral
templates are used to standardize referral communica-
tion [16,62,63]. Electronic systems provide an excellent
opportunity to create, maintain, and disseminate the use
of standardized templates [64,65]. However, the interface
of electronic referral templates should be designed to
avoid excessive constraints that can limit providers’ abil-
ity to explain and document relevant findings [4]. Thus,
when designing electronic referral templates, human-
computer interface designers must maintain a delicate
balance between structured fields to capture required es-
sential information and free-text fields to allow providers
to qualify and expand on their findings freely.Recommendation #3: Enforce electronic capture
of the reason for the referral
More than fifty years ago, Williams et al. determined
that providing a clear reason for a referral was an essen-
tial step in the outpatient referral process [13]. Since
then, multiple studies have shown that providers’ failure
to clearly state the reason for referral (a problem identi-
fied in 20-88% of referrals [7,8,21,50]) remains a major
barrier to effective referral communication [20,66]. The
inclusion of a clear reason to justify a referral is not only
regarded as good professional practice but it has also
been shown to expedite the referral process [2,7,22,67].
Therefore, electronic systems should be designed to pre-
vent referrals from being transmitted unless they have a
clearly defined reason to justify them. In addition to a
standard set of generic choices, such as those proposed
by Forrest et al. (to seek advice, to request a technical
procedure, and to request co-management of the pa-
tient), electronic systems should give providers the op-
tion to expand and elaborate on their selection when
needed [68].Recommendation #4: Bring PCPs and specialists
together to collaboratively develop referral
guidelines for inclusion into the electronic referral
system
EHRs offer a robust platform for integrating referral
guidelines into providers’ workflows at the point of care,
and referral guidelines can improve the referral process
in several ways. For instance, they can help providers de-
termine the appropriateness of a referral prior to initiat-
ing the request [42,47] or allow a provider to anticipate
the specialist’s referral information and patient work-up
needs, improving efficiency and quality. People comprise
one of the key dimensions of the socio-technical model.
While EHRs are valuable delivery vehicles for referral
guidelines, effective outcomes will only be achieved by
collaborative efforts between referring providers and
specialists to facilitate communication, decrease referral
denials, and clarify referral expectations. While collabor-
ation across different practice settings and institutions
will be challenging to operationalize, it must also be
encouraged keeping in line with the national focus on
reducing health care costs and overutilization [19,69].
For instance, solo practitioners and small independent
practices lacking formal organizational structures can le-
verage their existing networks of specialists to develop
mutually agreed-upon referral guidelines. Additionally,
third parties involved in regulatory, reimbursement, or
quality improvement activities (e.g., regional extension
centers, payers, or medical societies) can facilitate the
development and dissemination of a basic set of guide-
lines as a starting point. Service agreements between
PCPs and specialists that include referral guidelines can
facilitate provider access to specialists and reduce in-
appropriate referrals by suggesting evidence-based path-
ways or alternatives to referrals [70-73]. However, given
the complexity of some referrals, systems should remain
sufficiently flexible to allow providers to bypass guide-
lines and submit a referral request that may not appear
to adhere to guideline criteria by appropriately justifying
its urgency and clinical need.
Recommendation #5: Integrate patient
communication into the electronic referral
process
As early as 1971, researchers pointed out that the suc-
cess of outpatient referrals was related in part to patient-
related variables, [2] such as patient’s illness and socioe-
conomic background. However, subsequent work has
paid little attention to the patient’s role in outpatient re-
ferral communication. In recent years, the growth of
personal health records and other consumer electronic
communication tools have modernized and fundamen-
tally transformed patient-provider communication [74].
Nevertheless, patient-related communication remains
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cation failures can account for a substantial number of
incomplete referrals resulting in missed appointments
and delays in care [53,75]. Attributes similar to those
expected of provider-to-provider electronic communica-
tion (i.e., secure, timely, reliable, and actionable) [76]
must also be used to inform tools to enhance patient-
centered communication [77]. These attributes should be
the hallmark of effective electronic communication with-
in the patient-centered medical home model [78-80].
Hence, EHRs aimed at supporting referral commu-
nication should include functionality to allow the patient
to provide additional information if and when needed,
and to permit patients to become an active decision-
maker during the referral process (i.e. allow them to
schedule and cancel appointments, select providers, ask
questions). Given the low adoption and use of existing
patient communication tools [81,82], novel methods be-
yond traditional web-based portals are needed. System
developers and administrators should explore how to le-
verage technologies such as smart phone apps, social
media portals, and electronic outreach programs [83,84]
as well as consider alternative forms of patient access or
outreach in order to make patient communication more
reliable. This will enable patients to have secure and
timely access to relevant information such as referral
status updates, reminders to increase patient compli-
ance, and tools to facilitate communication with their
physician.
Recommendation #6: Use automation to
pre-populate electronic referral requests with
patient-specific data
If used appropriately, electronic referrals have the poten-
tial to enhance provider workflow by automating certain
tedious or repetitive steps where manual effort is un-
necessary. The cognitive load imposed by the use of
structured templates, referral guidelines, and use of com-
puterized interfaces increases the time commitment and
complexity of initiating and managing referrals [85]. In a
recent study, referring PCPs and specialists both sug-
gested the use of automation to pre-populate electronic
referral requests in order to decrease both workload and
cognitive load [9]. In a separate study, auto-population
was commended by providers as a mechanism to im-
prove the efficiency of the consultation process [86].
Electronic referrals should harness the benefits of EHR
data and use it to automatically pre-populate fields in the
referral template whenever possible (e.g., demographic
data, current medication list, recent relevant laboratory
test results [18]). Ultimately, more advanced EHRs could
even use rule-based pre-population to supply additional
relevant information based on the patient’s diagnosis or
age group.Recommendation #7: Include the capability of
electronic consultations (information-only
referrals)
The conceptual definition of “referral” implies an actual
transfer of responsibility for some aspect of the patient’s
care and an encounter with another provider. In con-
trast, a strict consultation involves seeking a colleague’s
opinion about a particular aspect of the care of the pa-
tient, but at no time is the patient under the direct care
of the consultant [1,87]. For example, certain referral
questions are addressed more efficiently through con-
sultation or information exchanges between the referring
PCP and the specialist, which does not necessarily re-
quire a physical encounter between the patient and the
specialist [9]. Workflow efficiency might be improved if
electronic consultations are effectively used. Electronic
health records can facilitate these consultations through
more flexible and efficient electronic consultation pro-
cesses that minimize delays (i.e., “information-only”
referrals that do not require a patient visit). A successful
example of this practice is the established telemedicine
modality known as “store-and-forward” in which the
provider exchanges relevant patient information with
the consultant asynchronously and requests his or her
opinion electronically [88,89]. These strategies, if im-
plemented appropriately, can also minimize delays and
inefficiencies in care related to unnecessary referrals [48].
Recommendation #8: Close the communication
loop by providing and integrating referral status
tracking and feedback capabilities into providers’
workflows
Coordination of care is more effective when all interested
parties are aware of the status of the referral request. Re-
ferring providers should receive timely feedback from the
specialists upon denial, approval, or completion of each
referral [9]. However, studies suggest that specialists fail
to provide feedback in 15-45% of referrals [4,7,22,61].
Similarly, specialists may need to discuss requests with
the referring providers before or after approving them. In
engineering, a closed-loop control system is one in which
feedback is needed to control the states or outputs of a dy-
namic system [90]. Often used in decision support systems,
[91,92] closed-loop control can improve electronic referrals
by ensuring that communication is coupled with timely
and appropriate feedback. Effectively closing the loop on
all outpatient referral communication requires consider-
able resources and efforts from all stakeholders; however,
EHRs can help to close the referral communication loop in
multiple ways. For example allowing providers to docu-
ment and access each other’s notes about encounters,
orders, and other relevant information, or by automatically
notifying providers of changes in the status of the referral
as it progresses through the referral stages. Additionally,
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cialist has reviewed, approved, or denied a referral request
or has asked for additional information [86]. These tools
must integrate into providers’ workflow in order to leverage
improvements in reliability and efficiency. Nevertheless, as
with other types of electronic communication in healthcare,
it is important not to overload providers with excessive
notifications about status updates [93]. Thus, while elec-
tronic referral communication must be comprehensive, it
should be implemented in a non-intrusive manner so that
information remains available to providers and patients on
demand.
Recommendation #9: Standardize and maintain
up-to-date institutional policies and procedures
for electronic referrals
Within institutions, lack of clear policies and procedures
can result in unnecessary heterogeneity across referral
processes causing inefficiencies in patient care, provider
dissatisfaction, and potential for delays in diagnosis and
treatment [9]. Even when organizations develop policies
and procedures governing referrals, the adoption of health
information technology often translates into profound
changes in performance and culture [94,95]. Organizations
must carefully review and continuously update policies
and procedures related to referrals to ensure they reflect
appropriate use of electronic tools [40]. Referral policies
and procedures should provide detailed guidance with re-
spect to every facet of the use of technology supporting
the referral process. For example, to assure compliance
and effective use of health information technology for
referrals, organizations need to have clearly documented
roles and responsibilities for PCPs, specialists, and sup-
porting staff during key stages of the referral process.
Additionally, referral policies and procedures should out-
line the minimum information PCPs should include in
the electronic referral request, as well as expected turn-
around times for specialists to respond to the referral.
They should also incorporate details about the tools avail-
able to providers to monitor timeliness and effectiveness
of electronic referral communication [19]. Finally, they
should allow the flexibility to account for different levels
of urgency and importance across clinical problems and
specialties, permitting providers to expedite a particular
referral when necessary [40,52,96,97]. A clear and com-
mon understanding of referral processes with documen-
ted policies and procedures of how the technology
should be used by PCPs, specialists, and supporting staff
is essential for success.
Recommendation #10: Monitor electronic referral
communication performance
Recent literature has revealed several serious health in-
formation technology-related errors that arose fromfaulty system design, configuration, or implementation
processes [98-101]. Organizations must continuously
monitor and evaluate the usability, performance, bene-
fits, and drawbacks of their electronic referral systems
[40]. As with any health information technology-related
process, referral communication should be monitored
and revised, as needed, [43] to ensure that all stake-
holders’ needs are being met in a safe and efficient man-
ner. For instance, in our previous work we found that
about 7% of electronic referrals at our institution had no
follow-up action by specialists at 30 days [29]. Continu-
ous monitoring and frequent assessments of several
process measurements (e.g., completed referrals, no-
shows/missed appointments, and denied or cancelled
referrals) should be part of the organization’s ongoing
efforts to ensure the effectiveness of their electronic re-
ferral communication practices.Conclusion
EHR-based referrals offer the possibility of greatly im-
proving existing outpatient referral processes. However,
technology-facilitated referral processes have not yet
reached their potential and will soon be put to the test
given the rapid adoption of EHRs. Our proposed recom-
mendations highlight the need to consider the socio-
technical context in which information technology-based
tools are implemented. Allowing for some flexibility in
the referral process and monitoring communication out-
comes are vital to effective implementation. As health-
care organizations continue to adopt and use EHRs, the
success of technology-enabled referral processes will
depend on their ability to remain patient-centered and
responsive to providers’ needs. The recommendations
presented address key areas within seven of the eight
socio-technical dimensions, all of which must be per-
formed while adhering to external rules and regulations
(e.g., HIPAA or HITECH act), as suggested by the model’s
eighth dimension. We envision that these recommen-
dations will be useful for several types of stakeholders
as they move forward in designing, implementing, and
improving their electronic referral systems.
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